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(57)Abstract: 

PURPOSE: To improve the frequency temperature 
characteristic of a voltage controlled oscillator 
employing an oscillating element having a large 
frequency temperature coefficient 
CONSTITUTION: A capacitive reactance circuit 5 for 
temperature compensation provided with a varactor 
diode 51 is connected in parallel with a reactance circuit :t5^f^fe^ra 
1 for frequency control connecting to an oscillating = ■ - * - 

element 2. Then a static capacitance of the varactor 
diode 51 is changed by giving a temperature control 
voltage VT to cancel a change in the characteristic of 
the oscillating element 2 due to a temperature of an 
equivalent inductance to the capacitive reactance circuit 
5. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] In a voltage controlled oscillator constituted so that oscillation frequency might be changed hy 
changing electrostatic capacity of variable capacitance diode by which parallel connection was carried out 
to an oscillation element connected to the base of a transistor with frequency control voltage from the 
outside Parallel connection of the 2nd variable capacitance diode is carried out to said oscillation element. 
A voltage controlled oscillator characterized by compensating a temperature change of oscillation 
frequency by impressing temperature control voltage which negates a frequency temperature change of 
said oscillation element by change of ambient temperature to this 2nd variable capacitance diode. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Apphcation] This invention relates to the temperature compensation voltage controlled 
oscillator which suppresses fluctuation of the oscillation frequency to a surroimding temperature change 
especially about the voltage controlled oscillator (VCO) used for a transmitter. 
[0002] 

[Description of the Prior Art] Drawing 3 is the example Fig. of a circuit of the conventional voltage 
controlled oscillator. It is the frequency control voltage VF which is a reactive circuit for 1 to control 
oscillation frequency in drawing, and is given from the outside. The electrostatic capacity of variable 
capacitance diode 11 is changed. 2 is oscillation elements, such as a coil or a dielectric resonator. 3 is a 
transistor Ql. It is a capacitance circuit for feedback for constituting the used Colpitts form oscillator 
circuit. 4 is the amplifying circuit of a buffer stage. Oscillation frequency fO of this circuit It is expressed 
with fO =l/(2piroot (LC)). However, L is the equivalence inductance of a reactive circuit 1 and the 
oscillation element 2, and C is the equivalent capacity of the capacitance circuit 3. the case of such VCO ■ 
a surrounding temperature change ■ receiving oscillation frequency ■* fO from - supposing it becomes 
Sy fO' It is shown like a degree type. 
[0003] 

[Equation l] 

I 

f « • = , 

2 7T J CL + A L)(C + AC) 

however, deltaL, L at the time of a delta C: temperature change, and the variation of C - when designing 
such a voltage controlled oscillator, the circuit design which made it larger than the value of a request of 
the adjustable width of face of oscillation frequency, and expected the variation of the oscillation 
frequency corresponding to service temperature change is performed. In this case, the temperature 
coefficient of Capacitors CA and CB is selected in consideration of the temperature characteristic of the 
oscillation element 2. 
[0004] 

[Problem(s) to be Solved by the Invention] However, from such a voltage controlled oscillator, the 
frequency band of a transmitter becomes high, a miniaturization is required with oscillation frequency 
higher than before, for example, a 400MHz band, and application of the SAW (surface acoustic wave) 



resonator which can use the fundamental vibration, especially a Love wave form SAW resonator began to 
be considered as an oscillation element 2. Although this Love wave form SAW resonator has reached the 
practical use phase as a broad band filter As an oscillation element of the oscillator with which high 
degree of accuracy is demanded, a firequency temperature coefficient is large, and it is [ about]. -Since it is 
110 ppm/degree C, When it uses for the conventional oscillator circuit shown in drawing 3 , it sets to a 
predetermined temperature requirement, for example, '30 degrees C - +85 degrees C, and they are the 
capacitors CA and CB of an oscillator circuit. There is a trouble of not fitting in desired frequency 
deviation even if it uses a temperature compensating capacitor with a large temperature coefficient. 
Therefore, since the lock of frequency may become impossible with ambient temperature when it applies 
to the PLL (phase -locked loop) form digital frequency synthesizer used for a transmitter etc,, it is an 
unusable phase. Even if the purpose of this invention solves the conventional trouble and the large 
oscillation element of a frequency temperature coefficient is used for it, oscillation frequency variation is 
to offer the voltage controlled oscillator it was made to be settled in desired deflection. 
[0005] 

[Means for Solving the Problem] In a voltage controlled oscillator constituted so that a voltage controlled 
oscillator of this invention might change oscillation frequency by changing electrostatic capacity of 
variable capacitance diode by which parallel connection was carried out to an oscillation element 
connected to the base of a transistor with frequency control voltage from the outside Parallel connection 
of the 2nd variable capacitance diode is carried out to said osciUation element. It is ** characterized by 
compensating a temperature change of oscillation frequency by impressing temperature control voltage 
which negates a frequency temperature change of said oscillation element by change of ambient 
temperature to this 2nd variable capacitance diode. 
[0006] 

[Example] Drawing 1 is the circuit diagram showing the example of this invention. In drawing, 1, 3, and 4 
are the same as the conventional circuit of drawing 3 . 2 is a SAW resonator as an oscillation element. 5 is 
the reactive circuit added by this invention, and is the temperat\ire control voltage VT of a direct current. 
It gives and the capacity of variable capacitance diode 51 is changed. 52 is an inductance or resistance 
and is an element for setting up capacity change of variable capacitance diode 51. This temperature 
control voltage VT A value asks for change of the oscillation frequency to a temperature change from the 
oscillation frequency temperature characteristic measured beforehand, and the voltage value which 
amends that frequency change is selected. 

[0007] Drawing 2 is the block diagram of the PLL circuit which applied the voltage controlled oscillator 
(VCO) of this invention. As for a counting-down circuit and 27, in drawing, VCO according [ accord / a 
phase comparator and 24 / a low pass filter (LPF) / 21 / 22 / a criteria oscillator and / 25 ] to this invention 
in a counting-down circxiit and 23 and 26 are [ CPU (central data-processing section) and 28 ] 
temperature control voltage feed zones. The phase comparator 23 of a PLL loop is always outputting the 
lock detected (LD^Lock Detect) signal to CPU27, and, as for CPU27, the PLL loop is always supervising 
the lock condition or the unlocking condition. For example, temperature control voltage [ as opposed to / 
change the signal which wiU be sent to the temperature control voltage feed zone 28 from CPU27 when 
CPU27 detects an unlocking condition supposing a lock condition is shown and an unlocking condition is 
shown at the time of L level, when a lock detecting signal is H level to H level from L level from H level, or 
L level, and / VC025 ] VT It carries out. Therefore, CPU27 holds H or L condition until it detects the 



following unlocking condition. 

[0008] Drawing 4 is the alternating current equal circuit of the oscillation section of drawing I , and is CX. 
It is the equivalent capacity of the reactive circuit 5 for temperature compensation added by this 
invention. L is the equivalence inductance of the reactive circuit 1 for oscillation frequency control, and 
the osciUation element 2, CA, and CB. Transistor Ql It is a capacitor between the base. and touch-down. 
Oscillation frequency fO of the alternating cxurrent equal circuit of drawing 4 It is shown by the degree 
type. 
[0009] 

[Equation 2] 

1 

f 0 = , = 

2 ?r n/ L ( C K + C 0 ) 

C A C B • 

{at. Cu = 

Ca +Cb 

therefore, equivalent capacity CX of the reactive circuit 5 for temperature compensation added by this 
invention temperature control voltage which mainly negates amount of temperature changes deltaL of 
the equivalence inductance L of the oscillation element 2 for a value - impressing ■ deltaCX only - what 
is necessary is just to make it change Drawing 5 is the osciUation frequency fO. It is an example Fig. of the 
temperature characteristic, and in the former to which a continuous line does not add the 
temperature-compensation reactive circuit 5, a dotted line shows the case of added this invention, and it 
is shown that it is clearly effective. 
[0010] 

[Effect of the Invention] Since compensation of oscillation frequency can be enough achieved to a 
temperature change by carrying out this invention as explained above, the circuit design which expected 
the amount of temperature changes becomes unnecessary, and the armature -voltage control oscillator 
circuit of high degree of accuracy can be put in practical use. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l1 It is the circuit diagram showing the example of this invention. 
[Drawing 2l It is the example Fig. of a PLL circuit which applies this invention. 
[Drawing 3l It is the conventional example Fig. of a circuit. 

[Drawing 4l It is the alternating current equal circuit of the oscillation section of this invention. 
[Drawing 5l It is the example Fig. of the oscillation frequency temperature characteristic of this invention. 
[Description of Notations] 

1 Reactive Circuit for Frequency Control 

2 Oscillation Element 

3 Capacitance Circuit 

4 Buffer Amplification Stage 

5 Reactive Circuit for Temperature Compensation 
11 Variable Capacitance Diode 

21 Criteria Oscillator 

22 Counting-down Circuit 

23 Phase Comparator 

24 LPF 

25 VCO 

26 Counting-down Circuit 

27 CPU 

28 Temperature Control Voltage Feed Zone 

51 Variable Capacitance Diode 

52 Inductance or Resistance 
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